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Objective of the Deep subsurface structure Model
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Seismic Hazard Analysis
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— on the Web :

“strengthening disaster prevention measures, particularly for the
reduction of damage and casualties from earthquakes “



Schematic overview of the subsurface
structure models
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Outlines of
3D Deep subsurface structure model

* Based on geological data and geophysical
exploration data.

- Composed of different seismic velocity layers.

- Vertically divided into ‘-;\\pf/
cubes with about 1km !
mesh surface. 1km
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Flow chart of modeling
the Deep subsurface structure models
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Surface geological data(1)
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“Seamless digital geological map of Japan
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. Surface geological data(2)
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In some areas, we can use deep geological profiles
down to 5,000m depth based on deep borehole.




Surface geological data(3)
<Surface distribution of seismic bedrock >
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Surface geological data(4)
<Surface distribution of sedimentary rocks>

Soft and low S—velocity ,
amplifying seismic waves

T

Neogene rocks

Pliocene sedimentary rocks
Pliocene volcanic rocks

Late—Middle Miocene sedimentary rocks

Middle—Early Miocene sedimentary rocks

Early Miocene sedimentary rocks



Deep borehole and seismic logging data
<Borehole and P-wave velocity : Niigata area>
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Depth distribution from seismic survey

Depth distribution of the upper surface of example layers
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Data of “Japan Oil, Gas and Metals National Corporation (JOGMEC)” ,
“the Deep subsurface survey project” by HERP ,“Japan Agency for
Marine— Earth Science and Technology (JAMSTEC)” and others.
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Flow chart of modeling
the Deep subsurface structure models
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Oth-order geological model(1)
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Oth-order
geological model(2)

Geological Profile in Niigata area
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Flow chart of modeling
the Deep subsurface structure models
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Model modification by comparison of observed R/
V and model-calculated H/V spectral ratios (1)

Example : Hokkaido area

Difference of peak periods .
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1st-order velocity layered model(1)

Depth distribution of the upper surface of example layers R s
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Comparison between observed and calculated
waveforms using the Oth-order, 1st-order models
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Schematic overview of the subsurface
structure models
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Outlines of
3D Shallow subsurface structure Models

- Various methods for making Models.

Conventional method

using geomorphologic classifications
'J-SHIS (250m grid)

Detailed methods
using a lot of boring data
‘recent NIED projects (250m grid)



Flow chart of modeling
the Shallw subsurface structure models

Boring columns Relatinships of
(stratigraphic divisions,N-Value) N-Value and Vs

3-D geological structure

Laterally continuous layers
with each N-Value

S-wave velocity layered models <




Boring Database of NIED
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eological column data
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Gological columns : detecting layer-boundaries

In the coastal lower lands

In the diluvial plateau
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Divisions of strata

Holocen sediments

Pleistocene sediments

Sedimentary facies

Main deposits

Geological divisions

Main deposits

topsoi l, : volcanic ash,
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Tracing each stratum and
profiling in 2-Dimension
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Assigning geological data to
ecach 250m mesh

In meshes absent from
data, geological divisions
are established by
extrapolating the data
from surrounding meshes.
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Interrelations of N-values and S-wave velocities
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Shallow subsurface sturcture models:

Depth contours of upper surfaces of layers

Hol : | Engineering bedrocks
s A, (almostly N-values >50)
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»In areas of absence of marine clay, data of "Om" are
shown as dummies.



Profiles of the ground

Vs(m/sec)

Shallow subsurface sturcture

(1st—order model)

With Deep subsurface structure model , these Shallow ones are
used for Strong-motion Evaluation
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Conclusions :

* Deep subsurface structure model based on geological
data covers all over Japan.

 Modified model is useful to simulate strong motions
caused by future earthquakes and can be downloaded

from the website of "J-SHIS".

- Shallow subsurface structure model based on geological
data covers Kanto and Nuigata districts.

* These models are useful for Strong-motion Evaluation




Several problems :

Deep subsurface structure model could be upgraded to
more precise one based on more and more geological and
geophysical exploration data.

Deep model must be integrated with the shallow one
and must be tuned by micro tremor survey data.

-Constructing shallow subsurface model 1s man-power
consuming work, so we must developed more efficient
method.




That’s all.
Thank you for your attention .



